
The 2005 Student Research Poster  Session 
 
The 2005 student poster session was held Monday, October 17, 2005, at the annual 
meeting of the Geological Society of America in Salt Lake City, Utah.  Thirty-three 
posters were presented of which 12 were eligible for consideration for the Austin A. 
Sartin and National Council Best Poster Awards.  The Austin F. Sartin Best Poster Award 
was presented for "Diel Cycles in Stream Stage and Turbidity in a Small Midwestern 
Agricultural Stream:  Implications for Water Quality Assessment”  by Paul Roberts of the 
Gamma Kappa Chapter at Albion College.  The National Council Best Poster Award was 
presented for "Hairy Blobs:  Microbial Suspects in Halite and Gypsum from Acid Saline 
Lakes " by Elliot Jagniecki of the Epsilon Kappa Chapter at Central Michigan University. 
 
 
 
 
 

 
 
National President Richard Ford presents the Austin A. Sartin Best Poster Award to Paul Roberts. 
 
 
 



DIEL CYCLES IN STREAM STAGE AND TURBIDITY IN A SMALL 
MIDWESTERN AGRICULTURAL STREAM: IMPLICATIONS FOR WATER 
QUALITY ASSESSMENT 
 
ROBERTS, Paul D. and WILCH, Thomas I., Geological Sciences, Albion College, 
Albion, MI 49224, pdo10@albion.edu  

Water quality assessment is typically based on spot sampling and does not account for 
natural temporal or spatial variability of stream conditions. The South Branch of Rice 
Creek, a small perennial agricultural stream flanked by wetlands in south-central 
Michigan, is currently on the EPA nonattainment list for suspended solids. Stream studies 
beginning in 2002 have indicated diel cycling of many hydrological parameters, 
including pH, stage, chlorophyll, specific conductance, water temperature, and turbidity 
(a proxy for suspended solids). In this study, continuous monitoring (15-minute intervals) 
of stream stage and turbidity and groundwater levels in adjacent wetlands reveal clear 
diel cycling which should be accounted for in water quality assessment.  

Monitoring of stream turbidity using YSI optical sensors in the central and upper reaches 
of the South Branch shows synchronous diel fluctuations, with nighttime turbidity levels 
2-3 times the daytime levels. Turbidity maxima (~ 10-30 NTU) occur between 4-6 a.m. 
and minima (~ 5-10 NTU) between 3-6 p.m. Turbidity cycles monitored continuously 
during flashy storm events recover quickly but show an increase in amplitude. 
Groundwater levels in wetland wells, monitored using Solinst pressure transducers 
corrected for barometric pressure, show gradual lowering of the water table during a 
period of no precipitation. Superimposed on the decline are diel cycles of drawdown (up 
to 8 cm) and recharge (up to 5 cm) with minima at 10 p.m. and maxima at 8 a.m. 
Presumably the wetland water table cycling is affecting stream discharge. Stream stage, 
also measured with Solinst pressure transducers, exhibits irregular diel cycles. Daily 
fluctuations (~ 1-3 cm) are asynchronous at upstream and downstream sites and appear to 
occur earlier upstream. Stage fluctuations at the downstream site are similar to the timing 
of groundwater fluctuations in the adjacent wetland.  

Our preliminary hypothesis is that diel cycling in turbidity and stage may be a result of 
the combined effect of groundwater pumping driven by evapotranspiration in wetlands 
during the day, followed by groundwater sapping at night during the period of recharge. 
We believe the irregular timing of stage fluctuations is due to the stream's complex 
interaction with groundwater along the Southern Branch. 
 



 
 
National President Richard Ford presents the National Council Best Poster Award to Elliot Jagniecki. 
 
"HAIRY BLOBS": MICROBIAL SUSPECTS IN HALITE AND GYPSUM FROM 
ACID SALINE LAKES 
 
JAGNIECKI, Elliot Andrew1, BENISON, Kathleen Counter1, and MORMILE, Melanie 
R.2, (1) Geology, Central Michigan University, 314 Brooks Hall, Mt. Pleasant, MI 48859, 
jagni1ea@cmich.edu, (2) Biological Sciences, University of Missouri - Rolla, 105 
Schrenk Hall, Rolla, MO 65409  
 
“Hairy blobs” , unique and unusual clumps of crystals and microbes, are entrapped in 
modern halite and gypsum from at least two ephemeral acid saline lakes in Western 
Australia. They are dark, up to 1mm in diameter, have long, sometimes kinked “hairs” , 
and are found in both fluid inclusions and as solid inclusions within halite and as solid 
inclusions within gypsum. Scanning electron microscopy suggests microbial 
characteristics associated with crystals, such as lumpy-bumpy textures, meniscus 
features, and hollow tubes. These modern “hairy blobs”  show similarities to those 
previously documented in Permian halite from the Opeche Shale of North Dakota. 
Permian “hairy blobs”  are only found associated with primary fluid inclusions possessing 
negative pH values. Laser Raman spectroscopy of Permian “hairy blobs”  shows a 
disordered graphite signature. Modern and Permian “hairy blobs”  have only been found 
in halite and gypsum from acid saline lakes. They may represent acidophilic Bacteria or 



Archaea contributing to the mineralogy and water geochemistry. Furthermore, “hairy 
blobs”  could potentially be used to interpret past and modern acidic conditions in other 
evaporites. These microbial bodies may give clues about life in other extreme 
environments, including those on Mars. 
 
 

 
 
THE LITHOSTRATIGRAPHY AND DEPOSITIONAL ENVIRONMENTS OF THE 
PELLA FORMATION (MISSISSIPPIAN) IN KEOKUK AND WAPELLO COUNTIES, 
SOUTHEASTERN IOWA 
 
BEASON, Scott Rober t, Earth Science, University of Northern Iowa, 815 Longbow 
Lane #A, Bozeman, MT 59719, scott@beezer.com.  
The Pella Formation is the uppermost Mississippian rock formation in Iowa, cropping out 
mainly in the southeastern part of the state. It typically consists of a relatively thin (< 2m) 
basal limestone that is overlain by thicker (up to 7.5m), highly fossiliferous marl. The 
Pella Formation rests unconformably on the St. Louis Formation, the upper part of which 
is nonmarine limestone and plant-bearing sandstone. The top of the Pella Formation is a 
major erosional unconformity corresponding to the Mississippian-Pennsylvanian 
systemic boundary. Carbonate petrography of the lower part of the Pella Formation 
enabled the identification of distinct brachiopodal and oolitic lithofacies that are locally 
correlatable and correlatable less precisely over greater distances. Bioclasts increase in 
diversity up-section and quartz sand decreases in abundance up-section, suggesting that at 



least the lower part of the formation is a deepening-upward deposit in which restricted 
marine and then normal marine conditions became established pursuant to transgression 
of the underlying unconformity surface. The unconformity between the upper Pella 
Formation and overlying Pennsylvanian rocks is rarely exposed in outcrops because it is 
bracketed by relatively nonresistant beds that are eroded and covered by vegetation. The 
unconformity is well preserved in a core from Wapello County. Uppermost Pella beds in 
the core are deeply weathered and rubbly, interpreted as a coarse soil residue. 
 
 

 
 
WICHITA ANORTHOSITES: CHEMISTRY, GEOCHRONOLOGY, TECTONIC AND 
PLANETARY SIGNIFICANCE 
 
BAKER, Cour teney, LAY, Kimberly A., and CATLOS, Elizabeth J., School of 
Geology, Oklahoma State Univ, 105 Noble Research Center, Stillwater, OK 74078, 
courteneyb@hotmail.com  

The Electron Microprobe Laboratory was put into operation at Oklahoma State 
University (OSU) in 2002 after ConocoPhillips made a gracious contribution of a JEOL 
733. A course in Electron Microprobe Analysis was developed that allowed graduate and 
undergraduates the opportunity to work hands on with the machine. This course is the 
only one offered in the Geology Department at OSU that provides undergraduates with a 
chance to work with state-of-the-art technical tools. In the Electron Microprobe Analysis 



course, each student is given the opportunity to choose his or her own research project or 
to work with a partner on a shared project. This project received funding from the NASA-
Oklahoma Space Grant Consortium.  

The lunar highlands are composed of anorthosite, a crystalline rock containing mainly 
plagioclase feldspar thought to have formed in a magma ocean where the lunar crust 
experienced fractional crystallization. Six NASA Apollo missions returned 382 kg of 
lunar material and Soviet Luna missions returned 321 g, but only a small portion of these 
were anorthosites. This lack in availability makes it necessary to identify an anorthositic 
terrestrial analog for further understanding of lunar formation. Three samples of 
anorthosites from the Wichita Mountains in SW Oklahoma were collected during the 
course field trip. These samples were chemically analyzed with the OSU Electron 
Microprobe, and were found to be primarily calcic plagioclase feldspar with inclusions of 
zircon, thorite, Fe-oxides, and rutile. The zircons are typically >250 microns, and 
backscatttered electron images and X-ray element maps of the grains show that they are 
compositionally zoned. Four zircons in a sample collected at N34 43 336 and W98 41 
593 were dated in thin section using the UCLA Ion Microprobe and range in age from 
367±12 Ma to 508±9 Ma. 
 
 

 
 
RED BEDS! COAL! PLANT FOSSILS! NEWLY DESCRIBED STRATA FROM 
MICHIGAN'S “MISSING TIME” INTERVAL 



 
KNAPP, Jonathan P. and BENISON, Kathleen C., Geology, Central Michigan 
University, 314 Brooks Hall, Central Michigan University, Mt. Pleasant, MI 48859, 
knapp1jp@gmail.com  
Previously unknown and undescribed sedimentary strata, including red and grey shales, 
sandstones, and coal, have been discovered in an outcrop in Saginaw, Michigan. Fissile 
red shales and very fine-grained laminated and cross-laminated sandstones predominate, 
but coal and massive siltstones and mudstones are also present. Besides the coal, the 
rocks are various shades of red and grey with spots of high-intensity red and areas that 
appear to be reduction spots. Several varieties of plant fossils are abundant and well 
preserved. Some paleosol features such as rhizoliths and cracking are found. Preliminary 
fossil identification and stratigraphic position suggest a post-Mississippian age. These 
strata are dissimilar to the few documented post-Mississippian rocks in Michigan, 
including the Pennsylvanian Grand River and Saginaw Formations and the Jurassic Ionia 
Formation. Further investigation of theses new strata may lead to a better understanding 
of Michigan's paleoenvironment during its “missing time”  interval of Permian-Tertiary 
 
 

 
 
THE EIGHT MILE DACITE, PINE VALLEY MOUNTAINS, SOUTHWEST UTAH: 
EMPLACEMENT OF LAVA DOMES ALONG A FISSURE SYSTEM 
 



CHERMANSKY, Joseph V., MACALI, Ginger K., and HACKER, David B., 
Department of Geology, Kent State University, Kent, OH 44242, jcherman@kent.edu  
 
The Eight Mile Dacite (of Pleistocene? age) is a light-bluish-gray to brown porphyritic 
lava with 40% phenocrysts of plagioclase (75%, as long as 1 cm), hornblende (23%), and 
Ti-Fe oxides (2%) set in a glassy groundmass containing abundant microlites. The 
average major oxide concentrations (wt. %) of three samples are: SiO2=67.15, 
TiO2=0.47, Al2O3=14.7, Fe2O3=3.2, MgO=1.02, CaO=3.05, Na2O=3.42, K2O=3.15, 
MnO=0.53, LOI=2.07, and confirms the composition as dacite. Flow structures are well 
preserved in the form of platy partings that locally exhibit strong folding, some being 
recumbent. The lava is exposed in four isolated outcrops aligned along a 15 to 20 degree 
northeast trend over a total distance of 5 km. The outcrops are more or less oval in plan, 
ranging from ~0.01 km2 to ~1.65 km2 with the long axes aligned along the same 
northeast trend. Earlier studies considered the outcrops to be erosional remnants of a 
single lava flow that once filled a paleovalley descending southwest from Eight Mile 
Spring. However, current field analyses of the flow structures suggest the outcrops are 
individual lava domes. Flow foliations dip radially outward from, or inward toward, an 
area in each dome that represents a vent location. Over the vent area on the smallest 
dome, the foliations are vertical and the platy parting surfaces show vertical lineation 
grooves that indicate vertical extrusion, as well as the viscous nature of lava. The dome at 
the highest elevation, near Eight Mile Spring, shows extensive flow brecciation zones, 
with clasts up to boulder size, around its southern periphery (its main flow direction) that 
are not present in the other domes located at lower elevations. The northeast-southwest 
alignment of the domes suggests they formed along a fissure similar to those of nearby 
basaltic cinder cones of the same age that are also aligned along NE-SW trends. Thus the 
Eight Mile Dacite and basalts represent bimodal magmatism that erupted lavas along 
fissures of the same orientation produced by Basin and Range crustal extension. Basin 
and Range tectonism produced NE-SW and NW-SE trending fault systems in this part of 
the Pine Valley Mountains with volcanism occurring predominantly along the NE-SW 
fault segments. 



 
 
LAND USE ANALYSIS OF BEAVER LAKE WATERSHED, NORTHWEST 
ARKANSAS 
 
COSENTINO, Adam J., Department of Geology, Augustana College, Swenson Hall of 
Geosciences, 639 38th St, Rock Island, IL 61201, adam-cosentino@augustana.edu.  

Northwest Arkansas is currently undergoing a period of rapid population growth. This 
boom is creating water quality problems for Beaver Lake. Approximately 1 in 8 people in 
Arkansas obtain their water from the 40,463 acre reservoir and in order to ensure quality 
water for the future it is imperative that protective measures be put in place to protect the 
watershed.  

Analysis of the watershed was completed with the purpose of giving Beaver Water 
District the data necessary to appropriately manage the Beaver Lake Watershed. 
Environmental data layers were compiled using a geographic information system. The 
initial investigation of land use and land cover was made at the 8 digit HUC (hydrologic 
unit code) watershed level. Further analysis was then conducted at the 12 digit HUC 
watershed level. Using SSURGO soil data, maps of soil type, septic suitability and 
hydrologic soil groups were created. The presence or absence of riparian buffers along 
the lake and streams was also mapped. In addition, special emphasis was placed on 150 
ft. buffer zones around streams and ¼ mile buffer zones around the lake in an attempt to 



emphasize these particular zones of possible contamination. The resulting data, once 
assembled, highlighted the areas where development should not occur.  

The West Fork watershed (HUC 110100010404), containing south Fayetteville, is a sub-
basin of Beaver Lake watershed. Fayetteville's population growth has created the need for 
construction, which exposes bare soil. As soil runs off these sites and into streams, the 
water quality drops. To give Beaver Water District the data to manage this problem, a 
secondary study was undertaken. Soil runoff was calculated using current and historic 
precipitation events. Combining soil characteristics and surface area yielded an area 
weighted NRCS Curve Number for each distinct soil type. This allowed for the soil 
runoff for the entire watershed to be calculated. In June 2005, during a period of drought, 
soil lost from bare soil areas alone was approximately 1.33 inches. These totals 
demonstrate the need for erosion control devices throughout the Beaver Lake watershed.  

Ultimately the data provided to Beaver Water District will help enact regulations to keep 
the lake and its watershed in the best condition possible for the future. 
 
 

 
 
JOINT AND LINEAMENT ANALYSIS OF GRANITES IN THE VIRGINIA 
PIEDMONT TO DETERMINE EXPANSE OF RADIATING FRACTURES FROM 
THE CHESAPEAKE BAY IMPACT CRATER 
 



DAIL IDE, L ina M. and DIECCHIO, Richard J., Environmental Science & Policy, 
George Mason University, Fairfax, VA 22030-4444, ldailide@gmu.edu  

Joint and lineament analyses were conducted in the Virginia Piedmont to determine 
whether radiating fractures within the 35.4 km radius fracture zone of the Chesapeake 
Bay impact crater extend across Virginia. Joints were measured in the Petersburg Granite 
(as mapped on the 1963 state map) at four sites along the Rappahannock, James, 
Appomattox, and Nottoway Rivers. On the 1993 state map, the Petersburg Granite is 
subdivided into two different rock types--granite and granite gneiss. Lineaments were 
identified and measured within a 34,000 km2 area on a LANDSAT image, that covers the 
Virginia Piedmont, including the four field sites, and parts of the adjacent Blue Ridge and 
Coastal Plain. Joints were compiled on rose diagrams and stereo nets; lineaments were 
compiled on rose diagrams.  

Joint and lineament patterns were analyzed by relating them to possible genetic 
mechanisms. Tested models included: joints related to the intrusion of a pluton (vertical 
in the center and sub-vertical toward the edges); joints related to the Central Virginia 
Seismic Zone, which trend northeast and northwest, consistent with the earthquake focal 
mechanisms; and radial or concentric joints related to a meteorite impact in the 
Chesapeake Bay. Elements of each genetic model were interpreted to be consistent with 
the data, but the pluton model was least consistent. Overall, lineament and joint 
orientations appeared to coincide adequately for the expected radiating pattern at the 
James and Appomattox sites and only moderately at the Rappahannock and Nottoway 
sites. 
 



 
 
ONLINE STRATIGRAPHY OF HOT SPRINGS NATIONAL PARK, ARKANSAS 
 
HORWITZ, Jessica and JORSTAD, Robert B., Geology and Geography, Eastern 
Illinois University, Charleston, IL 61920, cujgh@eiu.edu  

Students at Eastern Illinois University taking Stratigraphy are required to do library 
research a national park, make a stratigraphic column and both write and orally present a 
brief geologic report that is posted on the internet. After posting the report and column on 
the internet, the project undergoes critique by classmates and the professor. Both are then 
revised as needed. This allows the students to experience a peer review in a relaxed 
setting.  

Though Hot Springs National Park stratigraphy and geologic history are relatively well 
known and available; on this web page everything is concisely stated and allows anyone 
to easily access the information. The Hot Springs National Park stratigraphy page can be 
found at the url below. http://www.ux1.eiu.edu/%7Ecfrbj/parks/hosp/hosp.html. 
 
 
 
 
 
 



 
 
HALOGEN ANALYSIS OF APATITE USING ION CHROMATOGRAPHY 
 
MANKE, Daniel L ., Geology, Central Michigan Univ, 314 Brooks Hall, Mt. Pleasant, 
MI 48859, manke1dl@cmich.edu, SIRBESCU, Mona-Liza C., Geology Department, 
Central Michigan Univ, 314 Brooks Hall, Mt. Pleasant, MI 48859, and 
TECKLENBURG, Mary, Chemistry, Central Michigan Univ, Mt. Pleasant, MI 48859  

Ion chromatography (IC) has numerous applications in a large spectrum of analytical 
sciences, but its use in geological sciences has been limited. To our knowledge IC has not 
been used to analyze the chemical composition of natural apatite. We are introducing a 
new method to evaluate the concentration of halogens, phosphate, and alkali and alkali-
earth cations in apatite using IC on acid digested apatite crystals. In addition to rock-
forming apatite, this novel technique may be applied to bone and tooth apatite and its 
synthetic equivalents.  

A combination of methods is currently required to chemically characterize apatite, 
because of its complex formula - X5(PO4)3Z, where X stands for Ca, partly substituted by 
REEs, Sr, Pb, Na, Mg etc. and Z stands for F, substituted by OH, Cl, Br, etc. Elements 
such as Cl and Br may fall below the detection limits of a typical electron microprobe. 
Only a few studies report Br, but the existence of a synthetic bromapatite endmember 
indicates that Br concentrations in apatite may have been overlooked. We analyzed 



apatite of igneous origins, including samples from granitic and alkali pegmatites 
previously investigated by EMP, FTIR, and SIMS (Tacker, Amer. Min. v.89, 2004). The 
sample purity was confirmed using a laser Raman microprobe.  

We dissolved pre-cleaned, powdered apatite in 7.3 mM high-purity sulfuric acid at a 
minimum dilution factor of 1667, just below saturation. Two separate replicates were 
injected in a DX-320 Dionex chromatograph with suppressed conductivity detector for 
the analysis of anions and cations, respectively. The apparent phosphate recovery ranged 
between 75 and 100 %, justified by substitutions of heavy metals on the X site and/or 
incomplete sample digestion. The F concentrations in apatite ranged from 0.2 to 4.0 wt 
%, Cl was found to be as high as 0.3 % in certain samples, and Br reached 355 ± 43 ppm. 
To our knowledge, this may be the highest Br value reported for natural apatites. For 
comparison to other analytical methods, the calculated method detection limit (MDL) for 
F was 30 ppb which translates to a level of 50 ppm in the apatite. The Cl and Br MDLs in 
apatite were 180 and 138 ppm, respectively. Because it is relatively fast and inexpensive, 
IC may be of future interest in the chemical analysis of halogens in natural and synthetic 
apatites. 
 
 

 
 
PALEOENVIRONMENTAL RECONSTRUCTION OF THE ELY BASIN BASED ON 
THE DISTRIBUTION OF CHAETETES 
 



QUINN, Thomas J., KRAMER, Justin M., and SCHIAPPA, Tamra A., Department of 
Geography, Geology and the Environment, Slippery Rock University, Slippery Rock, PA 
16057, TJQUI68@sru.edu  

The Ely Basin, formed along the western margin of North America during the Middle 
Pennsylvanian, experienced periods of quiescence and deformation as tectonism 
continued along the margin. During the Atokan, the Ely Basin provided a unique 
environment for Chaetetes, a coralline demosponge, and species of Syringopora to thrive 
producing extensive carbonate accumulation. Detailed lithologic and biostratigraphic 
studies above and below the Chaetetes/Syringopora assemblage have provided important 
information for paleoenvironmental reconstruction of the basin.  

The major rock unit preserving the Chaetetes/Syringopora assemblage is the Ely Group. 
Along the western margin of the Ely Basin, the Ely Group is comprised of the Moleen 
and Tomera Formations. These units record deposition along a dynamic margin with a 
high influx of siliciclastic and carbonate debris. Chaetetes occurs sporadically with minor 
traces of Syringopora in thin units within the upper Moleen. This suggests that a brief 
period of quiescence allowed Chaetetes to initially develop but never producing stable 
carbonate complexes. Further east into the Ely Basin the character of deposition changes 
as recorded in the carbonate-dominated units of the Ely Limestone. Fieldwork has 
revealed a laterally extensive network of the Chaetetes/Syringopora assemblage. Two 
Chaetetes growth forms, domical and columnar, have been identified suggesting a 
shallow, high-energy environment.  

The occurrences of the Chaetetes/Syringopora assemblage and detailed stratigraphy from 
sections studied within the Ely Basin have allowed for a detailed paleoenvironmental 
reconstruction. The variations in the development of the Chaetetes/Syringopora 
assemblage and lithologies suggest a western area where high levels of fluvial input 
limited the full development of the assemblage while the eastern margins with lower 
energy and stable slope characteristics allowed them to fully develop. 
 



 
 
A GEOCHEMICAL RECORD OF ANTHROPOGENIC DISTURBANCES IN NAPLES 
BAY ESTUARY, FLORIDA 
 
VAN EATON, Alexa, ZIMMERMAN, Andrew, JAEGER, John M., and BRENNER, 
Mark, Geological Sciences, University of Florida, PO Box 112120, Gainesville, FL 
32611, lexi303@ufl.edu  
Naples Bay, extending 10 km along the southwest coast of Florida, has undergone 
significant urbanization over the past decade. Characteristic of many watersheds in 
Florida, the rather shallow (1-8 m) estuarine system experiences dredge & fill operations, 
channelization, and episodic urban runoff, which alter hydrological cycles and produce 
eutrophic effects. Previous evidence shows that decreased tidal flushing and increased 
water column stratification has occurred as a result of these changes, affording the ability 
to determine how such development is reflected in the geochemistry of a relatively 
sensitive ecosystem. Radioisotopic (Pb-210 and Cs-137), textural, and bulk elemental 
analyses are being performed on sediment cores from 5 representative regions of the bay. 
This information will be used to compare pre-urbanization with present sedimentological 
and ecological conditions. Current radiogenic isotope data reveal high levels of excess 
Pb-210 activity deeper than 18 cm below the surface, suggesting that recent accumulation 
rates faster than sea level rise are a possible effect of shoreline development. Ongoing 
analyses will help quantify anthropogenic impacts on accumulation rates, organic matter 
sources, and sedimentary structures in the Naples Bay estuary. 
 


